D
ental implants have been successfully used in clinical practice to replace missing teeth. However, one remaining challenge is the building/maintenance of papillae around dental implants. Several approaches have been proposed and shown encouraging, but often unpredictable, results.
According to the literature, maxillary anterior single-tooth implant crowns have yielded predictable results. [1] [2] [3] [4] The focus has now shifted to the soft tissue contour of single-tooth implant crowns.
5-11 A tissue-punch or fullthickness flap reflection before abutment connection have been the traditional soft tissue techniques used at stage II uncovery surgery. 12 Limited attention was focused on increasing the height of the soft tissue in the interimplant region. When the tissue-punch technique is used, the crestal tissue height is often leveled with the interproximal height. Hence, this subtraction technique does not result in an ideally scalloped appearance that should form the soft tissue drape required in the esthetic region.
The full-thickness flap with a crestal incision is often used in nonesthetic regions or for implant overdentures. However, tension created by the sutures on the facial and lingual flaps in the interimplant areas often results in a negative soft tissue profile, because the midimplant areas have elevated tissue and the interproximal regions are depressed. Moy et al. further suggested a scalloping of the full-thickness flap, which improved soft tissue adaptation in the interimplant region before suturing. 13 Nonetheless, this subtraction technique also falls short of addressing the concern of interproximal tissue height.
Several additive techniques to increase the soft tissue height around the implant have been proposed to improve the soft tissue architecture. A roll technique was originally suggested for pontic regions of a fixed partial denture using a deepithelialized connective tissue graft. 16 Connective tissue grafts were also suggested to increase the tissue height in the edentulous site of traditional prostheses, 17 in which a wedge of connective tissue with its overlying epithelium was harvested from the palate and inserted as a wedge between the flap and the edentulous site. These 2 techniques have been more recently modified to increase the tissue height around a single-tooth implant. 5,18 -20 Misch suggested the crest and interproximal region of the ridge should be augmented with dense hydroxyapatite at implant surgery to elevate the soft tissue to the height of the desired interdental/ interimplant papillae. 21 This procedure eliminated the soft tissue harvest from the palate. An alternative to this approach was to make a full-thickness incision from the palatal aspect of one sulcus to the other sulcus of the adjacent teeth/implants and reflect it facially. The cover screw was then removed and replaced by a permucosal extension or abutment and transitional restoration. The facial tissues were then elevated to the approximate height of the interproximal papillae, and the palatal tissues were allowed to heal by secondary intention. 22 With all of these additive procedures, a subtraction procedure was then performed to the soft tissue to carve the soft tissue emergence profile around the transitional or final restoration. [23] [24] [25] [26] Palacci developed a unique additive surgical technique at stage 2 uncovery for multiple implants.
27,28 This crescent incision technique was very effective in providing a scalloped appearance to the soft tissue drape around the abutments. However, the volume of tissue was still inadequate to form an ideal interpapilla height. A surgical technique for interimplant papillae in an immediately loaded maxillary implant prosthesis was also presented by Kinsel and Lamb. 27 This technique provides a scalloped appearance for multiple implants. With this procedure, the amount of soft tissue available for repositioning is usually inadequate and the interproximal region is raised only 1 to 3 mm. Nemcovsky et al. presented an additional procedure that used the soft tissue over the implant site to augment the papillary form. With this technique, the actual interproximal papillae were not reflected and the increase in tissue adjacent to the teeth was miminal.
28
Three different categories of approaches have been proposed and shown encouraging results, but often fall short in achieving a predictable outcome. First is a subtraction technique that removes tissue to sculpt the emergence contour. Typically, this technique used by itself results in interimplant papillae with a reduced height. 12 An additive technique increases the soft tissue of existing architecture to increase the interdental/interimplant papilla primarily in height. 19, 20 These techniques have often required a second surgical site. The third and most recent approach attempts to maintain the existing tissue architecture primarily by immediate implant insertion after extraction. 29, 30 However, this approach can only be used in a noninfected extraction site with intact bony walls and often results in 1 to 2 mm of soft tissue recession after 1 year. [31] [32] [33] The purpose of this article is to present an alternative additive technique, which increases soft tissue height at the interproximal region to enhance the esthetic result of single or multiple dental implants. The procedure can be used at one-stage implant placement or at second-stage surgery. In addition, connective tissue or alloplastic grafts could be used in conjunction with the procedure to further increase the soft tissue contours in the interproximal regions. 
MATERIALS AND METHODS
The procedure outlined uses a "split-finger" approach to create both a cervical emergence and an elevated interdental/interimplant soft tissue. 34 The manipulation of both palatal and facial soft tissues provide sufficient additional tissue volume to further increase the interimplant papillae height. The surgical procedure can be used at the initial implant surgery with a 1-stage approach or at the stage II uncovery when using a 2-stage surgical method. The split-finger technique can also incorporate soft tissue grafts (eg, connective tissue graft) when more tissue volume is desired. Nonetheless, this technique is only one of the necessary steps to restore an implant(s) to ideal soft tissue contour, esthetics, and health. Strict adherence to the prosthetic fabrication protocol is needed to satisfy the criteria of anterior implant esthetics. (This is beyond the scope of this article.)
Twenty-one patients with 39 dental implants (Maestro; BioHorizons Dental Systems, Birmingham, AL) consecutively placed in the anterior region of maxillary arches were evaluated at 6 months to 1 year after function. There were 16 single-tooth implants, 1 2-unit implant prosthesis, 2 4-unit implant prostheses, 1 6-unit prosthesis, and 1 7-unit restoration. All restorations were cement-retained. The implants were 9 to 13 mm long and 3.5, 4, or 5 mm in diameter.
This implant arrangement results in 60 interdental papillae, with 32 papillae for maxillary anterior single teeth and 28 papillae associated with multiple implants (Table 1 ).
The interproximal gingival index presented by Jemt was used to assess the size of the papillae adjacent to the implant restorations. 35 Class 0 represents no papilla; class 1 has Յ50% of the height of the gingival embrasure; class 2 presents with 50% but Ͻ100% the height; class 3 is complete closure of the proximal space; and class 4 is an overgrowth of the interproximal tissue.
Surgical Technique for the Split-Finger Procedure
The surgical technique used by the authors in the clinical application of this procedure first designs 3 interlacing "fingers" over and adjacent to each implant site and is extended around each adjacent tooth. A sulcular incision is made 2 to 3 mm to the palatal side from each tooth with a loop design (at least 2.0 -2.5 mm) adjacent to the implant location. The incisions are then joined facially with a semicircular incision at the preplanned free tissue margin of the implant crown (Fig. 1B) . The facial "fingers" are elevated to the desired interimplant height for the papillae.
The middle "palatal finger" is then split and is reflected to the respective mesial and distal sides (each is at least 2.0 -2.5 mm wide) (Fig. 1C) . The soft tissue maintains its elevated position with a permucosal extension or a final prosthetic abutment that is extended through the soft tissue (Fig. 1E) . The split-finger papillae approach can also be used for 2 or more adjacent implants. The technique is very similar to that previously described (Fig. 1D) .
A modified vertical mattress suture is then used to suture each papilla using 4-0 or 5-0 Gut or Vicryl sutures (Fig. 1F) . One interrupted suture at the base of the papilla is suggested when the interproximal tissue is thin.
Postoperative Care
Antibiotics are not prescribed unless sights or symptoms of infection develop. Patients are instructed to rinse with a 0.12% chlorhexidine gluconate mouth rinse for 4 to 6 weeks. Sutures are removed 10 to 14 days after surgery. Figures 2, 3 , and 4 illustrate the use of this split-finger technique to augment/promote papillae formation. 
Clinical Cases

RESULTS
There were no implants lost during the healing and the early loading periods. There have been no restorations that required refabrication. The 39 implant crowns in this study have 60 interproximal papillae, with the multiple implant restorations sharing papillae in adjacent sites. Data obtained in this study showed no class 0, class 1, or class 4 interproximal sites after the placement of the final restoration. The 16 single-tooth implants and 32 papillae had an average mesial papillae score of 3 and an average of 2.82 for the distal interproximal space ( Table 2 ). The average class score of the other implant papillae sites was 2.7 at 6 months to 1 year.
The 5 restorations with multiple implants had 10 papillae shared with natural teeth and 18 papillae shared with adjacent implants. The implant-tonatural tooth score in multiple restorations was 2.5. The lowest score was found in the interimplant region of the canine to premolar (2.0) but only had a number of 1. The other interimplant papillae scores were 2.5 (N ϭ 12).
The interimplant papillae between the 2 maxillary central implants of the 5 multiple implants restorations had the highest interimplant average score (2.8).
DISCUSSION
The ideal goal of implant dentistry is to restore a patient to normal contour, function, comfort, esthetics, speech, and health. The esthetic aspect of maxillary anterior restorations includes the soft tissue drape, especially the ability to maintain the interimplant papillae. The anatomy of the soft tissue drape of maxillary anterior teeth has been addressed by Kois. 18,19 The free gingival margin at the midtooth position is usually 4.5 mm below the height of the interdental papillae. 12, 14 -20 This article introduces a new surgical procedure using a "split-finger" technique as an alternative procedure. Results obtained from this pilot study suggest that this approach can be successfully used to augment/promote interimplant papillae formation. The average 2.9 papillae score for single-tooth implants and an average of 2.6 papillae score between implants represents more than an 85% of the ideal tissue height restored. The interdental papilla shared with adjacent natural teeth is more predictable to form than between 2 implants. The interproximal bone next to a tooth is often closer to the crown interproximal contact and thus makes the esthetic soft tissue drape more predictable. Methods to improve bone maintenance between 2 implants should be strongly encouraged to improve the likelihood of filling the interproximal space.
The full-thickness reflection of the soft tissue provides direct vision of the implant site and facilitates implant placement and bone spreading (when indicated). When the procedure is performed at the second-stage surgery, the crestal bone around the implant can be directly evaluated to determine if bone grafting is required to correct a defect. A soft tissue graft such as a connective tissue graft or Alloderm (BioHorizons Dental Implant Systems, Birmingham, AL) can be used in conjunction with the split-finger approach to further increase the soft tissue thickness. The split-finger technique appears to produce especially high success rates when used for anterior single-tooth implants, because the initial data reveals all treated sites gained almost 100% of papillae formation (30 of 32).
The split-finger technique can be used on single-tooth implants or multiple restorations. The traditional crescent and/or similar incision techniques do not gain additional soft tissue from the palate to elevate the interimplant region. As such, the tissues are more likely to shrink during healing, especially when multiple, adjacent implants are uncovered. Hence, the tissues are usually only elevated 1 mm to 2 mm compared with the midfacial gingival margin. With the split-finger technique, the papilla is formed with tissue from both the facial and palatal aspects, which further enhances papillary support and appearance.
The transitional and final restorations can greatly affect the soft tissue profile around maxillary anterior crowns. When the restoring dentist brings the interproximal contact closer to the tissue by elongation of the contact, the soft tissue class 2 papilla could be changed to a class 3 category based on Jemt's classification. There are several other prosthetic methods to improve the soft tissue architecture around an esthetic implant restoration. Although they must be considered to provide optimum treatment results, these techniques are beyond the scope of this article.
CONCLUSION
Within the limits of this pilot study, the proposed "split-finger" technique appears to provide an alternate procedure to promote/augment papillae formation around dental implants. Future studies, including a larger size sample size for multiple implant restorations, should be performed to further evaluate the benefit of this proposed approach.
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Coauthor, Dr. Carl E. Misch, has a financial interest in BioHorizons whose product, Alloderm, is mentioned in this article. Creación de una papila interimplante a través de una técnica de dedo dividido ABSTRACTO: Propósito: El propósito de este estudio piloto es proponer una técnica, el método del dedo dividido, para preservar / promover la formación de papilas. Materiales y métodos: Veintiún pacientes con 39 implantes colocados consecutivamente en la región maxilar anterior fueron evaluados a los 6 meses a 1 año después de la restauración prostodóntica. Los implantes evaluados incluyeron 16 implantes de un solo diente, una prótesis de implante de 2 unidades, dos implantes de dientes de 4 unidades y una prótesis de 6 unidades, una restauración de 7 unidades. Las papilas se registraron como 0 ϭ sin papila; 1 ϭ 50% de la altura de la tronera gingival; 2 -Ͼ 50% pero Ͻ de 100% de la altura de la tronera; 3 ϭ 100% cierre del espacio proximal; y 4 ϭ sobrecrecimiento del tejido interproximal. Resultados: Los datos de este estudio piloto demostraron que no había papilas interproximales clase 0, clase 1 o clase 4 luego de la restauración final. Las restauraciones de 16 dientes simples y 32 papilas tenían un puntaje de papila mesial promedio de 3 y un promedio de 2,82 para el espacio interproximal distal. El puntaje promedio de la papila de la papila de los otros sitios del implante fue 2,7 a los 6 meses a 1 año. Se notó un puntaje de la papila más bajo en la papila interimplante. Conclusiones: La técnica propuesta de división del dedo podría servir como un procedimiento alternativo clínicamente útil para promover o aumentar la formación de la papila alrededor de implantes dentales. O objetivo deste estudo-piloto é propor uma técnica, a abordagem split-finger, para preservar/promover a formação de papilas. Materiais e Métodos: Vinte e um pacientes com 39 implantes colocados consecutivamente na região maxilar anterior foram avaliados em seis meses a um ano após a restauração protética. Os implantes avaliados incluíram 16 implantes de dente único, uma prótese de implante de duas unidades, dois implantes dentários de quatro unidades, uma prótese de seis unidades e uma restauração de sete unidades. As papilas foram registradas como 0 ϭ nenhuma papila; 1 ϭ 50% de altura interdentária gengival; 2 ϭ Ͼ 50%, mas Ͻ 100% de altura interdentária; 3 ϭ 100% de fechamento do espaço proximal; e 4 ϭ supercrescimento do tecido interproximal. Resultados: Dados deste estudo-piloto mostraram nenhuma papila interproximal classe 0, classe 1 ou classe 4 em seguida à restauração final. As restaurações de dezesseis dentes únicos e as 32 papilas tiveram um escore de papila medial médio de 3 e uma média de 2,82 para o espaço distal interproximal. O escore médio das papilas dos outros locais de papilas de implante foi de 2,7 em seis meses a um ano. Um escore inferior de papila foi notado nas papilas interimplantes. Conclusões: A técnica split-finger proposta pode servir como procedimento alternado clinicamente útil para promover/ aumentar a formação de papilas em torno dos implantes dentários.
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